Integration of gene expression and DNA methylation profiles provides a molecular subtype for risk assessment in atherosclerosis.
The aim of the present study was to identify an effective method for detecting early‑phase atherosclerosis (AS), as well as to provide useful DNA methylation profiles to serve as biomarkers for the detection of AS. A total of 300 individuals (150 AS patients and 150 healthy subjects) were recruited for peripheral blood DNA methylation analyses at 12 gene promoter loci using nested methylation‑speciﬁc polymerase chain reaction in a test set. Based on the test set, the promoter methylation of TIMP metallopeptidase inhibitor 1 (TIMP1), ATP binding cassette subfamily A member 1 (ABCA1), and acetyl-CoA acetyltransferase 1 (ACAT1) were determined to be candidate biomarkers; demonstrating the highest sensitivity (88%) and specificity (90%). The biomarkers that were candidates for early AS detection were validated in an independent validation set (n=100). In the validation set, the combination of TIMP1, ABCA1 and ACAT1 methylation achieved sensitivity, specificity and coincidence rate values of 88, 70 and 79%, respectively. In the current pilot study, the patterns of DNA methylation of AS‑associated genes were observed to be significantly altered in the peripheral blood of AS patients. Thus, the AS-specific methylation of the three‑gene panel (TIMP1, ABCA1, and ACAT1) may serve as a valuable biomarker for the early detection of AS.